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Abstract 

Background: Chronic migraine affects 2% of the population. It results in substantial disability and reduced quality 
of life. IVledications used for prophylaxis in episodic migraine may also work in chronic migraine. The efficacy and 
safety of OnabotulinumtoxinA (BOTOX) in adults with chronic migraine was confirmed in the PREEMPT programme. 
However, there are few real-life data of its use. 

Method: 254 adults with chronic migraine were injected with OnabotulinumtoxinA BOTOX as per PREEMPT 
Protocol between July 2010 and May 2013, their headache data were collected using the Hull headache diary and 
analysed to look for headache, migraine days decrements, crystal clear days increment in the month post 
treatment, we looked at the 50% responder rate as well. 

Results: Our prospective analysis shows that OnabotulinumtoxinA, significantly, reduced the number of headache 
and migraine days, and increased the number of headache free days. OnabotulinumtoxinA Botox also improved 
patients' quality of life. We believe that these results represent the largest post-marketing cohort of patients treated 
with OnabotulinumtoxinA in the real-life clinical setting. 

Conclusion: OnabotulinumtoxinA is a valuable addition to current treatment options in patients with chronic 
migraine. Our results support findings of PREEMPT study in a large cohort of patients, we believe, is representative 
of the patients seen in an average tertiary headache centre. While it can be used as a first line prophylaxis its cost 
may restrict its use to more refractory patients who failed three oral preventive treatments. 



Background 

Chronic migraine, defined as headaches on >15 days per 
month for >3 months, of which >8 days meet criteria for 
migraine without aura or respond to migraine-specific 
treatment [1,2], is estimated to affect 2% of the popula- 
tion [3,4]. It results in substantial disability and reduced 
quality of life (QoL) [5-7] and leads to an increased risk 
of anxiety and depression [8] . 

Chronic migraine has significant health, economic and 
social consequences [2,4,9-13]; patients with chronic mi- 
graine are more likely to use healthcare resources than 
those with episodic migraine (defined as migraine and <15 
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headache days per month) [2], and one in five chronic mi- 
graine sufferers cannot work due to the effect of the condi- 
tion on their ability to lead a productive life [14]. Chronic 
migraine sufferers are also significantly more likely to re- 
port depression, anxiety, chronic pain and respiratory dis- 
orders than non-chronic migraine sufferers [13]. 

Medications used for prophylaxis in episodic migraine 
may also work in chronic migraine, although only topir- 
amate has established evidence [15,16]. However, this 
and other unlicensed oral agents have limitations due to 
poor tolerability and/or adverse effects, and a considerable 
number of patients do not respond [1,17,18]. More inva- 
sive and costiy options include greater occipital nerve 
block (invasive) and occipital nerve stimulation (costly) 
that have their own limitations and disadvantages to pa- 
tients and the health service [19]. Chronic migraine 
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management is further complicated by analgesic overuse 
[6,20-23]. Observational and clinical trials have shown 
that 50-80% of patients with chronic migraine overuse 
acute medication [24]. As to whether the two are separ- 
ate entities or a complication of one another remains 
uncertain [25]. For patients who fail on oral therapies, 
there is also now the option of treatment with Onabotu- 
linumtoxinA before resorting to these invasive and ex- 
pensive options. 

The efficacy and safety of OnabotulinumtoxinA in adults 
with chronic migraine was shown in the phase III Research 
Evaluating Migraine Prophylaxis Therapy (PREEMPT) 
clinical programme [18,26-29]. These data led to the li- 
censing authorities granting approval for this toxin in 
chronic migraine. OnabotulinumtoxinA has also more 
recently been shown to result in clinically meaningful 
reductions in headache impact and improvements in 
Health-Related Quality of Life (HRQoL) [30]. Further- 
more, recent long-term data have confirmed that most 
chronic migraine patients who initially respond to Onabo- 
tulinumtoxinA will maintain the response over at least 
two years, and a substantial minority will be able to dis- 
continue treatment and do well without prophylactic ther- 
apy. However, some patients showed reduced response on 
repeated injections [31]. 

Despite being the only drug licensed for prophylaxis in 
chronic migraine [28,32], few patients are being offered 
OnabotulinumtoxinA due to widespread funding restric- 
tions and few data exist in the real-life setting. The aim 
of this study was to examine the change in the frequency 
of migraine symptoms before and after treatment in the 
real-life setting. 

Methods 

The data was collected in a public sector clinic in the 
United Kingdom where patients were treated free of charge 
on the National Health Service (NHS) under the guidance 
of National Institute of Clinical Excellence (NICE); the or- 
ganisation often regarded as a watchdog to determine the 
cost-effectiveness of a treatment before recommending 
it on the NHS. The funding implications faced in other 
countries may be different, although the authors feel 
that the NICE recommendations may have impact in 
some other countries. 

Study participants 

Adult patients with chronic migraine (defined according 
to the 2004 International Headache Society Criteria) [2] 
attending the Hull Migraine Clinic between the first of 
July 2010 and the 31st of May 2013 were offered Onabotu- 
linumtoxinA after discussion of all available treatment op- 
tions, depending on the treatments that they had already 
received. The Hull Migraine Clinic (Hull Royal Infirmary 
and Spire Hospital Hull and East Riding) is a tertiary 



headache centre that sees 1,200 new headache referrals 
each year from across the North of England. Patients seen 
towards the start of the study period were either approved 
through an Individual Funding Request (IFR) or volun- 
teered for the AUergan sponsored training sessions. A 
number of these patients had only tried a single preventive 
treatment. However, following publication of National In- 
stitute for Health and Clinical Excellence (NICE) guidance 
in June 2012 [33], subsequent patients included were 
treated within the National Health Service (NHS) and 
were only given OnabotulinumtoxinA treatment after hav- 
ing failed at least three preventive treatments as per NICE 
guidance. All patients received free treatment at the point 
of entry. Patients had to consent to OnabotulinumtoxinA 
treatment according to the PREEMPT study protocol [29]. 
There was no randomisation in this prospective analysis; 
subjects were selected according to their clinical need if 
they had chronic migraine that was not satisfactorily 
managed by their current therapy. Of note, patients who 
fulfilled the criteria for medication overuse were not ex- 
cluded since they represent patients in the real-life set- 
ting. Due to the high prevalence of medication overuse 
in chronic migraine, the IHS has allowed these subjects 
to be included in their guidelines for chronic migraine 
trials provided that they are stratified accordingly [34]. 
According to expert opinion, inclusion of medication 
overuse patients should be allowed within the classifica- 
tion of chronic migraine to accurately reflect the patient 
population seen in actual clinical practice [1]. 

Study design 

Subjects were injected intramuscularly with Onabotuli- 
numtoxinA according to the PREEMPT protocol, i.e. 155 
units injected into 31 injection sites around the head and 
neck [29]. The paradigm includes follow the pain injections 
of up to further 45 units, although none of our patients re- 
ceived additional injections. Patients were asked to main- 
tain a headache diary for at least 30 days prior to and 
continuously after receiving OnabotulinumtoxinA treat- 
ment. The Hull Headache Diary (shown below) (Figure 1) 
was used to capture data on headache [35]. The continu- 
ous diary filling was mandatory to assess response to treat- 
ment in order to determine whether patients were offered 
a repeat treatment. 

Study measures 

From the completed patient diaries, assessments were 
made of headache days, migraine days and headache- 
free days; also, of analgesic medication use, triptan use, 
adverse events and days off work (if applicable). Quality 
of life was also measured through the Headache Impact 
Test (HIT-6) in patients receiving injections after the NICE 
guidance was published. For purpose of repeat treatment 
we used the responder criteria defined by NICE i.e. at least 
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Figure 1 Hull headache diary. 



Severe: 8-10/10. Moderate: S-7/10, Mild: 1-4/10 
N: nautea, V: vomiting, Pt: Sensitivity to light 
Pn: Scntitlvitv to lound WPA: worsen with physical activity 



30% reduction in headache days. As some patients showed 
marked reduction in migraine days than headache days we 
devised our own responder criteria (Hull Criteria) for ana- 
lysing prospective patients in this study. A responder was 
defined as one with a 50% reduction in headache or mi- 
graine days, or an increment in headache free days twice 
that of the baseline in a 30-day period. Those with less 
than three headache free days were only classed as a re- 
sponder if they achieved a minimum of sbc headache free 
days after the treatment. Some patients who failed all three 
parameters could still receive another Onabotulinumtox- 
inA injection if they perceived that the first injection had 
improved their QoL based on the patient's perception or 
improvement on at least six points on the HIT-6 score, al- 
though as they did not fiilfil the NICE responder criteria, 
further funding applications were made on exceptional 
grounds. A 50% and 75% response for each of the parame- 
ters, and those fulfilling two or all the three above parame- 
ters, were also analysed. 

Statistical analysis 

The primary aim of the analysis was to compare the dif- 
ference between outcome measurements made before 



and after treatment. All outcomes were measured on a 
continuous scale. 

A statistical examination of the distribution of these out- 
comes found that they were skewed in their distribution 
for each set of measurements, and in terms of the change 
in values from pre- to post-treatment. As a result of these 
skewed distributions, the Wilcoxon matched-pairs test 
was used to compare the change in values over time. 

For each patient, it was calculated whether they were a 
'responder' based on either a 50% or 75% reduction in 
the number of days with symptoms. The exception was 
for headache free days where a responder was defined 
by either a two- or three-fold increase in the number of 
crystal clear days, provided there were at least three 
headache free days prior to treatment. P- Values of less 
than 0.05 were regarded as evidence of a statistically sig- 
nificant result. 

HIT-6 was used to quantify the change in QoL. The 
HIT-6 score was analysed on a continuous scale, and an 
examination of the change in values over time indicated 
that the changes were normally distributed. As a result, 
the paired t-test was used to compare theHIT-6 values 
on the two occasions. 
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Results 

Demographic and baseline headaclie characteristics 

A total of 455 treatment cycles were given in all; of 284 
patients injected, full data were available on 254 patients 
(55 male, mean age 48.6 years; range 19-77 years, 199 fe- 
male (78% of cohort), mean age 44.06 years, range 19-91 
years). Patients had the diagnosis of chronic migraine for 
a mean of 1.4 years (range ten months to three years) and 
reported daily headaches for a mean of 8.8 years (range 
18 months to 30 years). 

Prior prophylactic treatments 

Of the 254 patients, 240 (94.4%) had received (and failed 
due to lack of efficacy or intolerable side effects) three 
or more preventative treatments prior to Onabotulinum- 
toxinA; twelve patients (4.7%) had received two preventa- 
tive drugs, and two patients (0.7%) had received one 
preventative treatment and opted by choice for Onabotuli- 
numtoxinA treatment. Note that patients who received 
OnabotulinumtoxinA following failure to respond to one 
or two preventative treatments were given the treatment 
before NICE guidance was published. 

Acute analgesics overuse 

Full data on acute analgesic use were available on 242 pa- 
tients, of whom 122 (50.4%) fulfilled the criteria for misus- 
ing painkillers and/or triptans as per The International 
Classification of Headache Disorders [2] definition. 

Efficacy results 

A comparison of all pre- and post-treatment outcomes 
is shown in Table 1. As the outcomes were skewed in 
their distribution, the median and inter-quartile ranges 
(IQR) were used to summarise the responses at each 
time-point. The median change over time, correspond- 
ing confidence interval (CI) and p-values are also 
reported. 

Graphical illustrations of key pre- and post-treatment 
results are shown in Figures 2, 3, 4 and 5. 



The 50% or 75% reduction data (and >2 and >3-fold 
increase in crystal clear days) are summarised in Table 2. 

Of the cohort, 80/254 (32%) reported at least a 50% 
reduction in headache days, 128/254 (50%) reported at 
least a 50% reduction in migraine days and 128/254 
(50%) reported at least an increase in headache free days 
twice that of baseline. Also, 66 out of 254 (26%) re- 
ported an improvement in all three parameters, 106 
(42%) in at least two of the three parameters and 167 
(65.7%) in at least one of the three parameters. Of the 
cohort, 36/254 (14%) reported at least a 75% reduction 
in headache days, 58/254 (24%) reported at least a 75% 
reduction in migraine days and 79/254 (31%) reported 
at least an increase in crystal clear days three times that 
of baseline. Also, twenty out of 254 (7.8%) reported an 
improvement in all three parameters, 47 (18.5%) in at 
least two of the three parameters and 107 (42%) in at 
least one of the three parameters. 

Responders as per study criteria 

As per the study criteria, responders were defined as hav- 
ing a 50% reduction in headache or migraine days or an 
increment in headache free days twice that of the baseline 
in a 30-day period. 

From this, the following responder criteria were 
achieved: 

• 87 patients (34%) met none of the criteria 

• 61 patients (24%) met only one of the three criteria 

• 40 patients (16%) met two of the three criteria 

• 66 patients (26%) meet all three criteria. 

Using Hull criteria, the authors found nearly two 
thirds of patients showed a meaningful response. The 
reduction in headache days was 32% compared to the 
reduction in migraine days (50%) or an increment in 
headache free days twice the baseline (50%). Evaluation 
of migraine and headache free days were, therefore, 
more sensitive in assessing response than headache 
days. 



Table 1 Change in outcomes pre- to post-treatment 


Outcome 


n Pre-treatment Median (IQR) 


Post-treatment Median (IQR) 


Change Median (95% CI) 


p-value 


Headache days 


254 


27 (22, 30) 


18 (10, 25) 


-7 (-8, 


-5) 


<0.001 


Migraine days 


254 


15 (10, 19) 


7 (3, 1 2) 


-5 (-8, 


-5) 


<0.001 


Crystal clear days 


254 


3 (0, 8) 


12 (5, 20) 


7 (5, 


8) 


<0.001 


Mild days 


254 


10 (7, 15) 


8 (4, 1 3) 


-1 (-2, 


-1) 


<0.001 


Painkiller days 


242 


1 2 (7 ,20) 


6 (2, 1 2) 


-3 (-4, 


-3) 


<0.001 


Triptan days 


241 


5 (0, 8) 


2 (0, 5) 


0(-l, 


0) 


<0.001 


Days off work 


58 


4 (3, 6) 


1 (0, 4) 


2 (3, 


1) 


<0.001 



The analysis suggested statistically significant differences between the pre-and post- treatment measurements for all outcomes examined. Headache days, 
migraine days, mild days, painkiller days, triptan days and days off work were all found to be significantly reduced after compared with before treatment. For 
example, the median number of headache days was 27 before treatment reduced to 1 8 after treatment (p < 0.001 ). Conversely, there was a significant increase in 
the number of headache free days from pre- to post-treatment (3 to 1 2 days respectively) (p < 0.001 ). 
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Figure 2 Change in headache days pre- and post-BOTOX in 
chronic migraine sufferers*. *ln this box plot, the middle line is 
the median. The 'box' part represents the inter-quartile range (IQR), 
i.e. the middle half of the data. The 'whiskers' (i.e. the lines that come 
out from the box) then typically represent the minimum to max- 
imum points. The exception is for points that are more than 1.5 
times the IQR away from the box, in which case these are plotted 
separately. The value of 1.5 IQRs is chosen by convention 
in statistics. 



Change in migraine severity 

There were 3,855 moderate to severe headache days 
pre-OnabotulinumtoxinA treatment. Post- treatment, 
the number of moderate to severe headache days were 
reduced to 2,164 (-44%). 

There were 2,645 mild days pre- OnabotulinumtoxinA 
treatment; of these, 2,234 (-16%) remained mild after 
treatment. There were 1,131 crystal clear days pre- Ona- 
botulinumtoxinA treatment and 2,502 post- Onabotuli- 
numtoxinA treatments. 

Productivity 

Data on overall days off work was available for 58/254 
patients (23%); in these, the median number of days off 



Figure 3 Change in migraine days pre- and post-BOTOX in 
chronic migraine sufferers. 



Figure 4 Change in crystal-clear days pre- and post-BOTOX in 
chronic migraine sufferers. 



work per month reduced from 3.5 to 1 days after Ona- 
botulinumtoxinA (Table 1) (Figure 6). Furthermore, 53% 
achieved >50% reduction - and 29% achieved >75% re- 
duction in days off work (Table 2). 

Safety and tolerability 

Of the 254 patients (with all patients given the PRE- 
EMPT paradigm of 155 units injected into 31 sites), the 
following adverse events were observed (Table 3). 

Impact on quality of life 

Full HlT-6 scores were available for 177/254 patients 
(69.9%) in the cohort. The mean and standard deviation 
score at each time point is shown in Table 4, along with 
the mean change over time, the corresponding confi- 
dence interval (CI) and the p-value. There was a mean 
reduction of almost 10 units in the HIT-6 score from 
pre- to post-treatment (p < 0.001). A graphical illustra- 
tion of the before and after treatment scores is shown in 
Figure 7. 



D 



Figure 5 Change in days taking painkillers pre- and post-BOTOX 
in chronic migraine sufferers + . 



Khalil et al. The Journal of Headache and Pain 2014, 15:54 
http://www.thejoumalofheadacheandpain.eom/content/15/1/54 



Page 6 of 9 



Table 2 The number of patients who achieved a >50% 
or >75% reduction in outcome measures following 
BOTOX treatment 



Outcome 


>50% reduction n (%) 


>75% reduction n (%) 


Headache days 


80/254 (32%) 


36/254 (14%) 


Migraine days 


1 28/254 (50%) 


58/254 (24%) 


Mild days 


70/254 (28%) 


32/254 (13%) 


Painl<iller days 


87/243 (36%) 


47/243 (19%) 


Triptan days 


76/242 (31%) 


36/242 (15%) 


Days off work 


30/58 (53%) 


1 9/58 (29%) 




>2-fold increase n (%) 


>3-fold increase n (%) 


Crystal clear days 


1 28/254 (50%) 


79/254 (31%) 



Discussion 

This prospective analysis has shown that, in a real-life 
clinical setting, OnabotuIinumtoxinA can effectively re- 
duce headache days and migraine days by at least 50%, 
and increase headache free days from baseline in chronic 
migraine sufferers. OnabotuIinumtoxinA use also resulted 
in increased work productivity. The percentage of patients 
who achieved at least a 50% reduction in headache days 
and migraine days were 32% and 50% respectively; the 
percentage of patients who achieved at least a 75% reduc- 
tion in headache days and migraine days were 14% and 
24% respectively. Furthermore, 50% of patients achieved 
at least a 50% increment in headache free days twice that 
of the baseline in a 30-day period, and 31% achieved at 
least a 75% increment in crystal clear days three times the 
baseline in a 30-day period. 

This analysis introduces the Hull criteria for responders 
as a tool to evaluate response to OnabotuIinumtoxinA. It 
includes headache days, migraine days and headache free 
days due to the importance of considering severity of 
headache as well as frequency. The authors noticed that 
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Before After 

Figure 6 Change in days off work pre- and post-BOTOX in 
chronic migraine sufferers. 



Table 3 Adverse events 


Adverse event observed 


Number of 
patients/254 (%) 


Pain at the site of injection for at least 24 hours 


38 (14.9) 


Neck Stiffness 


37 (14.56) 


Ptosis 


28 (11) 


Reported but did not complain of inability to frown 


15 (5.9) 


Exacerbation of headache for five days 


11 (4.3) 


Difficulty in swallowing 


5 (1.96) 


Fainting during injection 


3 (1.2) 



patients with mild headache days often reported as head- 
ache free unless they were prompted with the term 'crystal 
clear'. We propose to use the term 'crystal clear' in estab- 
lishing true headache free days. Our data showed a reduc- 
tion in headache days (32%) less than migraine days (50%) 
or increment in headache free days twice the baseline 
(50%). NICE guidance [32] used a 30% reduction in 
headache days as its only criteria to define a meaningful 
response to OnabotuIinumtoxinA. However, from ex- 
tensive experience, the authors believe that evaluation 
of headache severity through migraine days is a more 
valuable measure of efficacy in clinical practice. The au- 
thors propose that NICE revisits its definition of a re- 
sponder. However, applying the NICE criteria of 30% 
reduction (rather than 50% used in the Hull criteria), the 
responder rate for headache days in this analysis increased 
from 32% to 46.5%. 

Our study provides the first large prospective data on 
patients treated with OnabotuIinumtoxinA in a real 
life clinical setting since the publication of PREEMPT. 
The PREEMPT 56-week clinical trial programme was 
the largest clinical programme investigating the use of 
OnabotuIinumtoxinA as a prophylactic treatment for 
chronic migraine using a defined set of diagnostic cri- 
teria and defined clinically relevant outcome measures. 
The pooled analysis of the entire 56-week PREEMPT 
clinical programme supports the safety and efficacy of 
OnabotuIinumtoxinA for the prophylactic treatment of 
chronic migraine. Statistically significant reductions were 
observed for OnabotuIinumtoxinA vs. placebo for the pri- 
mary efficacy variable of headache day frequency at week 
56, as well as change from baseline in mean migraine days, 
moderate/severe headache days, and total cumulative 
hours of headache on headache days. Furthermore, there 
were statistically significant reductions in the frequency of 

Table 4 HIT-6 score before and after treatment with 
BOTOX 

Outcome n Before After Change p-value 

treatment treatment mean (95% CI) 
mean (SD) mean (SD) 

HIT6 score 177 68.9 (4.3) 59.2(8.2) -9.7 (-1 1 .0, -8.4) <0.001 
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Figure 7 Change in HIT-6 score before and after treatment 
with BOTOX. 



acute headache medication use at week 56; also, of triptan 
intalce favouring OnabotulinumtoxinA versus placebo at 
week 24 and statistically significant improvements from 
baseline at week 56 [18]. 

Our data supports the results and outcome from PRE- 
EMPT, although in some aspects our population was 
different to PREEMPT patients. In our study, 94.4% of pa- 
tients had received three or more preventative treatments 
prior to OnabotulinumtoxinA. In the PREEMPT study, 
35% of patients failed three oral therapies and 65% failed 
one oral therapy, suggesting a more severely affected 
population in our cohort. Furthermore, the number of 
headache days before receiving treatment was higher in 
this analysis [27] compared with the PREEMPT study 
(19.9 days in OnabotulinumtoxinA group in pooled ana- 
lysis) [25], also suggesting a more severely affected popula- 
tion. However, only 50% of patients in this cohort fulfilled 
the criteria for medication overuse compared to 67% in 
the PREEMPT study. OnabotulinumtoxinA related ad- 
verse events were extremely low in this analysis, and no 
newly emerging safety signals were noted, although pain 
at the site of injection and neck stiffness was reported in 
significantly more patients than in the PREEMPT. The 
relatively low rate of adverse events is consistent with 
known tolerability profile of OnabotulinumtoxinA, and 
with results from the PREEMPT study. 

Although this analysis is only subjective according to 
patient diaries, the HIT-6 results suggest an improved 
quality of life for chronic migraine patients using Ona- 
botulinumtoxinA who often suffer pain, disability and 
anxiety from their symptoms. In addition, the improved 
productivity (assessed by reduced days off work) further 
supports this suggestion. 

Patients with chronic migraine represent a treatment 
challenge [1,17,23], and are an important clinical, social 
and financial burden [4,12,13,36-38]. One analysis showed 
that, although the direct costs of migraine are high, 70-90% 



of the total cost of migraine is generally as a result of in- 
direct costs [39]. Oral therapies traditionally used in 
chronic migraine are associated with limitations, e.g. 
lack of evidence base to support their use, adverse events 
and contraindications. Apart from OnabotulinumtoxinA, 
only topiramate (licensed for both episodic and chronic 
migraine) is supported by randomised, double-blind, 
placebo-controlled trial data [15,16]. From the authors' 
clinical experience seeing hundreds of patients with 
chronic migraine in the specialist clinic, the authors 
feel that OnabotulinumtoxinA should be given after 
first-line treatments (e.g. tricyclic antidepressants, beta- 
blockers and topiramate) have been tried and failed, 
and before some other preventive treatments, such as 
sodium valproate, methysergide, and greater occipital 
nerve block/nerve stimulation. The authors feel that the 
responder rate observed in PREEMPT and this analysis 
justifies this position for OnabotulinumtoxinA in the 
care pathway. OnabotulinumtoxinA may well be pre- 
ferred as a first choice prophylaxis in chronic migraine 
although authors feel its cost may well hinder its use as 
a first line. 

In terms of how representative the patient cohort in 
this analysis is to clinical practice, from the authors' ex- 
perience, it is felt that this cohort is representative of 
patients seen in an average tertiary headache centre. For 
this reason, it can be projected that clinicians in other 
centres could observe similar benefits from using Ona- 
botulinumtoxinA in their chronic migraine patients who 
fail oral prophylactic therapies. 

Concerning study limitations, a well-known effect in 
migraine studies is the high placebo response rate. Fur- 
thermore, parenteral procedures are additionally associ- 
ated with increased placebo response rates [40]. Clearly, 
this cannot be assessed in this analysis. Furthermore, the 
absence of an active comparator precludes comparison 
of the efficacy of OnabotulinumtoxinA with other ther- 
apies. However, patients included in this analysis had 
failed other traditional treatment options (at least one), 
were suffering from a considerable number of headache 
and migraine days and were heavily overusing acute 
pain medications. All of these measures improved with 
OnabotulinumtoxinA. 

The authors do not have a comparison between those 
who tried one versus two versus three or more preventive 
treatments prior to OnabotulinumtoxinA but such an 
analysis will be performed as these data will become avail- 
able. The authors also do not have data as to whether 
there is correlation between the number of headache days 
prior to treatment and response to OnabotulinumtoxinA. 
There is no doubt that patient expectations play an im- 
portant role in determining whether a given treatment is 
effective. However, in the authors' experience, no differ- 
ence was observed between those who were treated in 
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AUergan sponsored workshops versus those who were 
given treatment on the NHS. 

The long-term outcome of patients treated with Onabo- 
tulinumtoxinA remains unclear. The only data available is 
from Rothrock et al, where 68% of patients continued to 
receive treatment after two years, although these patients 
were receiving treatment through insurance reimburse- 
ment and criteria for the continuation of treatment 
remains unclear [31]. The authors intend to see the out- 
come in this patient cohort where treatment is largely 
funded through the NHS based on NICE guidance where 
treatment must stop once the migraine becomes episodic. 

Implications In the United Kingdom (UK) 

The healthcare system (NHS) in the UK offers free treat- 
ment at the point of entry. However, expensive treatments 
such as OnabotulinumtoxinA are subject to approval by 
the NICE who evaluates the cost effectiveness and the 
gain in Quality Adjusted Life Year (QALY) of a treatment 
before recommending it. Patients with chronic migraine 
often suffer for many years and either stays in the health- 
care system or return periodically. In the current health 
care environment, costs of treatment as well as costs of a 
particular condition (direct and indirect) must, of course, 
be an important consideration. The UK's NICE - now a 
globally considered monitor of cost-effectiveness - ap- 
proved the use of OnabotulinumtoxinA in chronic mi- 
graine in 2012, indicating that it is considered to be a 
cost-effective option in eligible chronic migraine sufferers 
[33]. It can be calculated that, overall, relatively few 
patients with chronic migraine would be eligible for Ona- 
botulinumtoxinA. Such a calculation needs to take into 
account the total adult population, the estimated preva- 
lence of chronic migraine (1.8%) [3], and the fact that only 
around 20% of patients with chronic migraine receive a 
formal diagnosis [6]. Of sufferers, those who have failed 
three preventive treatments would be around one third 
of this number [26-28] and around 50% of chronic mi- 
graine patients respond to OnabotulinumtoxinA treat- 
ment [26,41]. Consequently, the budget impact will be 
small, particularly compared with the cost of wasted 
medications, repeat consultations, hospitalisations and the 
use of greater occipital nerve block or occipital nerve 
stimulation in these patients. 

The significant improvement in work productivity with 
OnabotulinumtoxinA must also be considered an add- 
itional important finding for commissioners of health. 
Costs lost to reduced work productivity from chronic 
migraine are considerable, with 50% of chronic migraine 
sufferers losing >2 hours/week in the previous two weeks 
of their total productive time in one study [42]. Further- 
more, over a three month period, chronic migraine has 
been shown to significandy reduce activities of daily living, 
for example, ability to perform household work and 



participate in family activities [6]. In both the PREEMPT 
study and in this analysis, OnabotulinumtoxinA was 
shown to improve productivity. 

The authors acknowledge that the data reported here 
are a snapshot of a group of patients, and that there is a 
need for a more robust study which is now far more 
possible due to the recent NICE approval. 

Conclusions 

OnabotulinumtoxinA is a valuable addition to current 
treatment options in patients with chronic migraine re- 
fractory to or intolerant of traditional oral prophylactic 
therapies. In this prospective analysis of 254 patients, 
OnabotulinumtoxinA significantly reduced the number 
of headache and migraine days, and significantly increased 
the number of headache free (crystal clear) days. It also 
improved patient's quality of life. While the cost of Ona- 
botulinumtoxinA may prevent its use as a first line treat- 
ment we concur the NICE view that it should be offered 
to patients who do not gain benefit from three oral 
prophylactic agents and before less favourable oral agents 
(Epilim, Methysergide) and invasive options of greater 
occipital nerve block/occipital nerve stimulation. This 
will also help to avoid overuse of other analgesics, in- 
cluding triptans. 

Clinical implications or article highlights 

In this prospective analysis of 254 patients in a real-life 
setting of a tertiary headache clinic, Onabotulinumtox- 
inA significantly reduced the number of headache and 
migraine days, and significantly increased the number of 
crystal clear days. It also improved patient's quality of 
life. It is believed that these results represent data on the 
largest post-marketing cohort of patients treated with 
OnabotulinumtoxinA in the real-life clinical setting. Pa- 
tients who do not gain benefit from three oral prophylactic 
agents should be offered OnabotulinumtoxinA before the 
use of costiy and invasive options, such as greater occipital 
nerve block/occipital nerve stimulation. This wOl also help 
to avoid overuse of other analgesics, including triptans. 

Competing interests 

Fayyaz Ahmed has received honorarium to deliver training workshops for 
Allergan paid to British Association for the study of headache (BASH) and 
received honorarium to attend Allergan Advisory Board meetings. Modar 
Khalil - None. Hassan Waseem Zafar - None. Victoria Quarshie - None. 

Authors' contributions 

Fayyaz Ahmed performed all the injections and collected the data. Victoria 
Quarshie, Hassan Zafar and Modar Khalil entered and maintained the data 
and analysed it, all authors contributed to manuscript writing and review. All 
authors read and approved the final manuscript 

Author details 

'Specialist Registrar in Neurology, Hull Royal Infirmary, Aniaby Road, Hull HU3 
2JZ, UK ^Specialist Headache Nurse, Hull Royal Infirmary, Aniaby Road, Hull 
HU3 2JZ, UK ^Consultant Neurologist, Hull Royal Infirmary, Aniaby Road, Hull 
HU3 2JZ, UK 



Khalil et al. The Journal of Headache and Pain 2014, 15:54 
http://www.thejoumalofheadacheandpain.eom/content/15/1/54 



Page 9 of 9 



Received: 5 June 2014 Accepted: 6 August 2014 
Published: 1 September 2014 

References 

1. Olesen J, Bousser MG, Diener HC, Dodick D, First M, Goadsby PJ, Gobel H, 
Lainez MJ, Lance JW, Lipton RB, Nappi G, Sakai F, Schoenen J, Silberstein SD, 
Steiner TJ (2006) New appendix criteria open for a broader concept of 
dironic migraine. Ceplialalgia 26:742-746 

2. IHS (2004) Tine International Classification of Headache Disorders: 2nd edn. 
Cephalalgia 24:9-160 

3. Natoli JL, Manack A, Dean B, Butler Q, Turkel CC Stovner L, Lipton RB (2010) 
Global prevalence of chronic migraine: a systematic review. Cephalalgia 
30:599-609 

4. IVlanack AN, Buse DC, Lipton RB (201 1) Chronic migraine: epidemiology and 
disease burden. Curr Pain Headache Rep 15:70-78 

5. Dodick DW (2006) Clinical practice. Chronic daily headache. N FngI J Med 
354158-165 

6. Bigal IVIE, Serrano D, Reed M, Lipton RB (2008) Chronic migraine in the 
population: burden, diagnosis, and satisfaction with treatment. Neurology 
71559-566 

7. Lipton RB, Stewart WF, Diamond S, Reed M (2001) Prevalence and burden 
of migraine in the United States: data from the American Migraine Study II. 
Headache 41:646-657 

8. Victor fW, Hu X, Campbell J, White RE, Buse DC, Lipton RB (201 0) Association 
between migraine, anxiety and depression. Cephalalgia 30:567-575 

9. Eletiche DM, Lofland JH, Young WB (2001) Quality-of-life differences between 
patients with episodic and transformed migraine. Headache 41:573-578 

10 Bigal ME, Rapoport AM, Lipton RB, Tepper SJ, Sheftell FD (2003) Assessment 
of migraine disability using the migraine disability assessment (MIDAS) 
questionnaire: a comparison of chronic migraine with episodic migraine. 
Headache 43:336-342 

11. Munakata J, Hazard E, Serrano D, Klingman D, Rupnow MF, Tierce J, Reed M, 
Lipton RB (2009) Economic burden of transformed migraine: results from 
the American Migraine Prevalence and Prevention (AMPP) Study. Headache 
49:498-508 

12. Lipton RB, Bigal MF, Diamond M, Freitag F, Reed ML, Stewart WF, AMPP 
Advisory Group (2007) Migraine prevalence, disease burden, and the need 
for reventive therapy. Neurology 68:343-349 

13. Blumenfeld AM, Varon SF, Wilcox TK, Buse DC, Kawata AK, Manack A, 
Goadsby PJ, Lipton RB (201 1) Disability, HRQoL and resource use among 
chronic and episodic migraineurs: results from the International Burden of 
Migraine Study (IBMS). Cephalalgia 31 :301 -315 

14 Buse DC, Manack A, Serrano D, Turkel C, Lipton RB (2010) 

Sociodemographic and comorbidity profiles of chronic migraine and 
episodic migraine sufferers. J Neurol Neurosurg Psychiatry 81 :428-432 

15. Silberstein SD, Lipton RB, Dodick DW, Freitag EG, Ramadan N, Mathew N, 
Brandes JL, Bigal M, Saper J, Ascher S, Jordan DM, Greenberg SJ, Hulihan J, 
Topiramate Chronic Migraine Study Group (2007) Efficacy and safety of 
topiramate for the treatment of chronic migraine: a randomized, 
double-blind, placebo-controlled trial. Headache 47:170-180 

16. Diener HC, Bussone G, Van Oene JC, Lahaye M, Schwalen S, Goadsby PJ, 
TOPMAT-MIG-20iaOP-CHROME) Study Group (2007) Topiramate reduces 
headache days in chronic migraine: a randomized, double-blind, 
placebo-controlled study. Cephalalgia 27:814-823 

17. Aurora S (2006) Botulinum toxin type A for the treatment of migraine. 
Expert Opin Pharmacother 7:1085-1095 

18. Aurora SK, Winner P, Freeman MC, Spierings FU Heiring JO, DeGryse RF, 
VanDenburgh AM, Nolan ME, Turkel CC (201 1) OnabotulinumtoxinA for 
treatment of chronic migraine: pooled analyses of the 56-week PREEMPT 
clinical program. Headache 51:1358-1373 

19. Trust TM (2013) Preventative treatments for migraine. http://www. 
migrainetrust.org/preventative-treatments 

20. Diener HC, Limmroth V (2004) Medication-overuse headache: a worldwide 
problem. Lancet Neurol 3:475-483 

21. Bigal ME, Lipton RB, Tepper SJ, Rapoport AM, Sheftell FD (2004) Primary 
chronic daily headache and its subtypes in adolescents and adults. 
Neurology 63:843-847 

22. Lipton RB, Bigal MF (2003) Chronic daily headache: is analgesic overuse a 
cause or a consequence? Neurology 61:154-155 

23. Mathew NT (2006) The prophylactic treatment of chronic daily headache. 
Headache 46:1552-1564 



24. Straube A, Pfaffenrath V, Ladwig KH, Meisinger C, Hoffmann W, Fendrich K, 
Vennemann M, Berger K (2010) Prevalence of chronic migraine and 
medication overuse headache in Germany-the German DMKG headache 
study. Cephalalgia 30:207-213 

25. Negro A, Martelletti P (201 1) Chronic Migraine plus medication overuse 
headache: two entities or not? J Headache Pain 12(6):593-601 

26. Dodick DW, Turkel CC, DeGryse RE, Aurora SK, Silberstein SD, Lipton RB, 
Diener HC, Brin MF, PREEMPT Chronic Migraine Study Group (2010) 
OnabotulinumtoxinA for treatment of chronic migraine: pooled results from 
the double-blind, randomized, placebo-controlled phases of the PREEMPT 
clinical program. Headache 50:921-936 

27. Aurora SK, Dodick DW, Turkel CC, DeGryse RF, Silberstein SD, Lipton RB, 
Diener HC, Brin MF, PREEMPT 1 Chronic Migraine Study Group (2010) 
OnabotulinumtoxinA for treatment of chronic migraine: results from the 
double-blind, randomized, placebo-controlled phase of the PREEMPT 1 trial. 
Cephalalgia 30:793-803 

28. Diener HC, Dodick DW, Aurora SK, DeGryse RE, Silberstein SD, Lipton RB, 
Diener HC, Brin MF, PREEMPT 1 Chronic Migraine Study Group (2010) 
OnabotulinumtoxinA for treatment of chronic migraine: results from the 
double-blind, randomized, placebo-controlled phase of the PREEMPT 2 trial. 
Cephalalgia 30804-814 

29. Blumenfeld A Silberstein SD, Dodick DW, Aurora SK, Turkel CC, Binder WJ 
(2010) Method of injection of OnabotulinumtoxinA for chronic migraine: a 
safe, well-tolerated, and effective treatment paradigm based on the 
PREEMPT clinical program. Headache 501406-1418 

30. Lipton RB, Varon SF, Grosberg B, McAllister PJ, Freitag F, Aurora SK Dodick 
DW, Silberstein SD, Diener HC, DeGryse RE, Nolan ME, Turkel CC (201 1) 
OnabotulinumtoxinA improves quality of life and reduces impact of chronic 
migraine. Neurology 77:1465-1472 

31. Rothrock JK, Scanlon C, Weibelt S (2011) OnabotulinumtoxinA for the 
treatment of chronic migraine: long-term outcome. American Headache 
Association Meeting, Washington DC, USA, Abstract 

32. Allergan (2013) BOTOX 100 Units: Summary of Product Characteristics, 
http://www.medicines.org.Uk/emc/history/l 1 2/SPC/BOTOX+l 00+Units 

33. NICE technology appraisal guidance 260 (2012) Botulinum toxin type A for 
the prevention of headaches in adults with chronic migraine, http:// 
publications.nice.org. uk/botulinum-toxin-type-a-for-the-prevention-of- 
headaches-in-adults-with-chronic-migraine-ta260 

34 Silberstein S, Tfelt-Hansen P, Dodick DW, Limmroth V, Lipton RB, Pascual J, 
Wang SJ, Task Force of the International Headache Society Clinical Trials 
Subcommittee (2008) Guidelines for controlled trials of prophylactic 
treatment of chronic migraine in adults. Cephalalgia 28:484-495 

35. Ahmed F, Khalil M (2013) Hull Headache Diary, http://www.bash.org.uk/ 
about/headache-diary/ 

36. Andlin-Sobocki P, Jonsson B, Wittchen HU, Olesen J (2005) Cost of disorders 
of the brain in Europe. Eur J Neurol 12:1-27 

37. Hawkins K, Wang S, Rupnow M (2008) Direct cost burden among insured 
US employees with migraine. Headache 48:553-563 

38. Steiner TJ, Scher Al, Stewart WF, Kolodner K, Liberman J, Lipton RB (2003) 
The prevalence and disability burden of adult migraine in England and their 
relationships to age, gender and ethnicity. Cephalalgia 23:519-527 

39. Berg J (2004) Economic evidence in migraine and other headaches: a 
review. Eur J Health Economics 5:43-54 

40. Diener HQ Schorn CF, Bingel U, Dodick DW (2008) The importance of 
placebo in headache research. Cephalalgia 28:1003-1011 

41. Kennis K, Kernick D, O'Flynn N (2013) Diagnosis and management of 
headaches in young people and adults: NICE Guidelines. Br J Gen Pract 
63(61 3):443-445 

42. Stewart WF, Bruce C, Manack A Buse DC, Varon SF, Lipton RB (201 1) A case 
study for calculating employer costs for lost productive time in episodic 
migraine and chronic migraine: results of the American Migraine Prevalence 
and Prevention Study. J Occup Environ Med 53:1161-1171 



doi:1 0.1 1 86/1 1 29-2377-1 5-54 

Cite this article as: Khalil et al: Prospective analysis of the use of 
OnabotulinumtoxinA (BOTOX) in the treatment of chronic migraine; 
real-life data in 254 patients from Hull, UK. The Journal of Headache and 
Pain 2014 15:54. 



